Oestrogenic endocrine-disrupting chemicals released into the environment have the potential to affect animal behaviour. This study examined the relationship between plasma levels of gonadal steroids and behaviour and the effects of exogenous hormonal perturbation on the behaviour of nesting male three-spined stickleback. Plasma gonadal steroid concentrations were related to levels of nesting and aggressive behaviours: levels of oestradiol were negatively related to courtship behaviours while levels of 11-ketotestosterone were negatively related to nesting behaviours. The behaviour of male three-spined stickleback exposed to environmentally relevant concentrations of an endocrine disrupter differed from the behaviour of control males. Control males increased their aggressive response to a live male conspecific over time, while males exposed to ethinyl oestradiol decreased their aggressive response. This study offers further evidence that low levels of endocrine-disrupting chemicals in the environment may exert subtle yet important effects on animal behaviour.
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Given the important role of hormones in regulating behaviour (Nelson 1995) , it is possible that hormones in the environment might affect animal behaviour. Endocrine disrupters are anthropogenic chemicals released into the environment that can affect the vertebrate endocrine system (Crisp et al. 1998; Crews et al. 2000) . Acute exposure to oestrogenic endocrine disrupters has caused physiological changes such as the production of vitellogenin, an oestrogen-induced yolk precursor, in male fish (Hansen et al. 1998) and morphological effects such as demasculinization in reptiles (Guillette et al. 1995) . Because gonadal steroids influence reproductive and territorial behaviours in many vertebrate species (Bass 1998; Ketterson & Nolan 1999) , hormonal perturbations along the hypothalamus-pituitary-gonadal axis by oestrogenic endocrine disrupters could produce deleterious effects on multiple behavioural systems in a variety of taxa. However, only a few studies have looked at the effects of endocrine disrupters on behaviour. Endocrine disrupters have been found to affect sexual behaviour in Japanese quail, Coturnix japonica (Halldin et al. 1999) , territorial marking behaviour in mice (Parmigiani et al. 1998; Vom Saal et al. 1998 ) and a male sexual display in guppies (Bayley et al. 1999 ).
Male three-spined stickleback are suitable subjects for a study on the effects of endocrine disrupters on reproductive behaviour because their reproductive behaviours have been well studied (Wootton 1976 (Wootton , 1984 Rowland 1989; Bell & Foster 1994) and are influenced by gonadal steroids (Borg & Mayer 1995) . For example, castrated males do not display nest-building, territorial or courtship behaviours (Hoar 1962; Wai & Hoar 1963; Baggerman 1966; Borg 1981 Borg , 1987 Borg et al. 1993; Borg & Mayer 1995; Bornestaf et al. 1997) . In most mammalian species, aromatization of androgens to other hormones, including oestrogens, is essential for androgens to affect behaviour (Borg & Mayer 1995) . However, in stickleback, 11-ketotestosterone (11KT), a nonaromatizable androgen, is the most effective androgen in restoring reproductive behaviour in castrated males (Borg 1987) . Although it is unclear where naturally occurring oestrogens act along the hypothalamus-pituitary-gonadal axis in stickleback, if naturally occurring oestrogens play a role in regulating male reproductive behaviour in threespined stickleback, it is more likely to be inhibitory than stimulatory.
The endocrine disrupter that I used in this experiment is ethinyl oestradiol, which was selected for the following reasons. Ethinyl oestradiol is a potent synthetic oestrogen and is the active ingredient of the contraceptive pill and postmenopausal hormone replacement therapy (Sumpter 
